The aim of the study was to characterize patients with giant prepyloric ulcer haemorrhage, their treatment, and outcome. The data for 929 peptic ulcer haemorrhage (PUH) patients were divided into three groups according to ulcer location: group I: 165 prepyloric ulcer patients, group II: 353 gastric ulcer patients, and group III: 411 duodenal ulcer patients. Among these groups giant ulcer (ulcer diameter ≥ 2 cm) haemorrhage cases were selected for the study and the data for group I were compared with the data for groups II and III. The study shows that the proportion of giant ulcers in all prepyloric ulcers was significantly 2.2 times lower compared with the proportion of giant ulcers in all gastric ulcers and 1.5 times lower than the proportion of giant ulcers in all duodenal ulcers. The share of surgical therapy for haemorrhages from giant prepyloric ulcers did not differ from the share of surgical therapy in the case of giant gastric ulcers but was 3.5 times lower than in the case of giant duodenal ulcers. Generally, treatment for PUH from giant prepyloric ulcers was successful not involving inhospital mortality.
Introduction
Haemorrhage is the most frequent complication of peptic ulcer disease. Despite advances in endoscopic and pharmacological treatment in peptic ulcer haemorrhage (PUH) the mortality associated with this condition remains around 5% according to recent multicentre studies [1, 2] .
The problem connected with the diagnostics and treatment of PUH is the increasing proportion of elderly (≥65) patients frequently suffering from concomitant diseases. Concomitant diseases and aging involve use of drugs favouring ulcer development and haemorrhage. In addition, the prognosis of PUH is negatively affected also by other factors: early haemorrhage recurrence and ulcer size ≥ 2 cm both in isolation and in combination [3] [4] [5] .
It is well known that endoscopic haemostasis is the cornerstone method in the treatment of PUH. The most common cause of failure of endoscopic haemostasis is the difficulty to access the source of haemorrhage. This is due to extensive scarring and deformation in presence of giant peptic ulcer but usually not in presence of standard size peptic ulcer. Endoscopic treatment fails more often in the case of haemorrhage from giant peptic ulcers, particularly duodenal posterior wall ulcers penetrating into the pancreas, compared with haemorrhage from giant gastric ulcers [6, 7] . Gastric ulcers differ in their location, secretory status, and cause [8] . There is only scanty information about prepyloric peptic ulcer haemorrhage as it is pathogenetically grouped under duodenal ulcer haemorrhage [9] or has not been classified in more detail [10] [11] [12] [13] .
Yet the incidence of prepyloric ulcer haemorrhage is significantly lower than the incidence of gastric or duodenal ulcer haemorrhage [14] . However, there are no data about PUH from giant prepyloric peptic ulcers.
The aim of the present study was to characterize patients with giant prepyloric peptic ulcer haemorrhage, their treatment, and outcome during 10 years (2003-2012).
Material and Methods
We analysed the data for all 953 acute peptic ulcer haemorrhage patients, aged ≥ 15 years (1053 hospitalised PUH cases) The PUH cases were identified from the patient registry representing discharge diagnosis according to codes in the International Classification of Diseases (ICD-10). Starting with "K25" and "K26" coding for gastric and duodenal ulcer, respectively, all PUH patients' medical records, endoscopy protocols, and operative or autopsy records were evaluated.
Haemorrhage was defined as hematemesis and/or melena, a drop in the haemoglobin/haematocrit value, or clinical evidence of blood loss, confirmed at endoscopy, operation, or autopsy. The PUH was defined as circumscribed mucosal break of at least 5 mm in diameter with a well-defined ulcer crater and with interpretation of the intensity of haemorrhage according to the Forrest scale.
The PUH was classified in accordance with ulcer location: haemorrhage from gastric ulcer (gastric corpus ulcer), prepyloric ulcer (within 0.5 to 3 cm proximal of the pyloric ring), pyloric ulcer, or duodenal ulcer as described earlier [14] . The PUH from giant ulcer was defined as haemorrhage from an ulcer with a size of ≥ 2 cm as described earlier [15] . Ulcer size was estimated at endoscopy, using biopsy forceps, or on the basis of operative or autopsy data. The intensity of haemorrhage was assessed according to the wellknown Forrest scale: class I: active bleeding (spurting or oozing vessel); class II: ulcer with signs of recent haemorrhage (thrombosed visible vessel or adherent clot); and class III: ulcer without signs of recent haemorrhage (flat pigmented spots or clean ulcer base). High risk stigmata haemorrhage was classified as Forrest class I and class II as described earlier [16] .
Emergency endoscopy for alimentary tract haemorrhage is the responsibility of four experienced general surgeons of the Surgery Clinic and it has been available roundthe-clock at the clinic since 1988. To stop haemorrhage, injection methods were commonly used, depending on the decision of the attending physician. Combination therapy with adrenalin and ethanol was used in half of the cases and monotherapy with ethanol or adrenalin was equally used in the remaining cases. A repeat endoscopic procedure was applied in clinically suspected PUH recurrence after its endoscopic confirmation. In single cases, haemostatic clips or electrocoagulation was used. Transarterial embolisation was employed in two cases. As a rule, before and after the endoscopic procedure, histamine 2 receptor antagonists and, since 2008, proton pump inhibitors were administered.
In our study of acute PUH cases, endoscopic biopsy from ulcer for histopathological examination and from the antrum mucosa for H. pylori examination was not routinely performed. Patients whose endoscopy with gastrobiopsy study (in malignancy suspected cases) or operative treatment or autopsy showed malignancy were excluded from the study.
Any information about drug use potentially associated with poor outcome of haemorrhage (nonsteroidal antiinflammatory drugs (NSAIDs), low and high dose aspirin, synthetic steroids, and vitamin K antagonists) was obtained from medical records.
The indication for surgery in the case of PUH was mainly ineffective medical and endoscopic treatment. In single cases, so-called early surgical treatment was used for high-risk haemorrhage recurrence patients (before recurrent PUH) after primary endoscopic treatment as recommended [17] .
The aim of the current study was a more thorough analysis of PUH from giant prepyloric ulcer (patient characteristics, treatment, and outcome) compared with PUH from giant gastric ulcer and giant duodenal ulcer. For this purpose, haemorrhage cases from pyloric ulcers (24) were excluded from all 953 PUH cases. The remaining 929 PUH patients were divided into three groups with giant ulcer selection: group I: 24 giant prepyloric ulcer patients (of all 165 prepyloric ulcer patients), group II: 115 giant gastric ulcer patients (of all 353 gastric ulcer patients); and group III: 92 giant duodenal ulcer patients (of all 411 duodenal ulcer patients).
Statistics
Statistical analysis was conducted using the software Statistica 12.0. Continuous variables are presented as mean ± SD (standard deviation of the mean), and categorical variables are presented as percentages (%). The 2 and Fisher's exact tests were used to assess differences between categorical data, and the -test was used to assess differences between continuous data. A value of ≤ 0.05 was considered to indicate statistical significance, all values were two-sided.
Results
In group I the proportion of giant ulcers in all prepyloric ulcers was significantly lower compared with group II, 14.6% (24/165) versus 32.6% (115/353) ( = 0.0001), and with group III, 14.6% versus 22.4% (92/411) ( = 0.02). Table 1 shows that mean patient age in group I was 68.9 years, which is not significantly different from mean patient age in groups II and III. The proportion of patients older than 65 years was higher in group I than in group II, 66.7% versus 43.5% ( = 0.02), but did not differ from the corresponding indicator for group III.
The data for group I regarding previous hospitalisations for PUH (29.2%), use of haemorrhage favouring drugs (75.0%), or endoscopically high-risk stigmata cases (70.8%) were not significantly higher compared with the corresponding indicators for groups II and III (Table 1) . Table 2 presents data about treatment and outcome. Endoscopic treatment in the case of Forrest I-II was used in 88.2% of the cases in group I versus 80.9% in group II ( = 0.49) and versus 82.9% in group III ( = 0.73). Surgical treatment was employed in 12.5% of the cases in group I versus 12.2% in group II and versus 43.5% in group III ( = 0.002). There was no postoperative inhospital mortality in group I; however, in group II and group III it accounted for 7.1% and 7.5% of the cases, respectively. According to the data of total mortality for both medically + endoscopically and surgically treated patients, there were no postoperative death cases in group I, while 3.5% of the patients in group II and 5.4% of the patients in group III died (Table 2) . 
Discussion
According to the data of the present study, the proportion of giant ulcers in all ulcers in PUH varies depending on ulcer localisation. The proportion of giant ulcers in all prepyloric ulcers is 14.6%, which is significantly 2.2 times lower than the proportion of giant ulcers in all gastric ulcers, 32.6%, and significantly 1.5 times lower than the proportion of giant ulcers in all duodenal ulcers, 22.4%. It shows that the proportion of giant prepyloric ulcers is slightly closer to that of giant duodenal ulcers than to that of giant gastric ulcers. It has been shown earlier that prepyloric ulcers are more similar to duodenal than to gastric ulcers owing mainly to pathogenetically higher gastric acid secretion as well as to other indicators [8, 18] . Development of gastric ulcer is primarily associated with the weakened defence capability of the gastric mucosa and normal or lower gastric acid secretion. At the same time, it is known that peptic ulcer disease is heterogeneous regarding its etiology and pathogenesis. According to general knowledge, important factors in the etiology of peptic ulcer are H. pylori infection and NSAID use [19] . Still, the role of these factors may vary between different ulcer locations [20] . This was also demonstrated in our earlier prospective study of PUH: presence of H. pylori depending on ulcer location was 100%, 81%, and 93% and NSAID use was 42.9%, 25.8%, and 13.5% in the case of prepyloric, gastric, and duodenal haemorrhage cases, respectively [14] . Up to now, data accounting for differences in pathophysiology that lead a certain patient to develop these giant duodenal ulcer variants have been scanty [21] . Different explanations involve genetic predisposition, dietary or environmental factors, microbial influence, variations in immunological response, or any combination of these factors [22, 23] , besides H. pylori infection and NSAID use. Patients with giant gastric ulcers are reported to be more unwell and older than patients with nongiant ulcers. Malnutrition Ulcers is known to affect ulcer healing as it reduces the integrity of the gastric mucosa. Patients with giant gastric ulcers have significantly lower serum protein level than patients with small ulcers [24] .
Although the indicators that in isolation or in combination significantly worsened the prognosis of PUH from giant prepyloric ulcers in our study were higher (mean patient age 69 years, rate of previous hospitalisations due to PUH 29%, and rate of haemorrhage favouring drug use 75%), this difference was not significant compared with PUH from giant gastric or duodenal ulcers. However, the proportion of older patients (>65 years) in giant prepyloric ulcer cases was significantly higher compared with the proportion of older patients in giant gastric ulcer cases (66.7% versus 43.5%) but not significantly higher compared with the same indicator for giant duodenal ulcer cases (60.9%). This indicates differences in giant ulcer cases depending on ulcer location in the stomach. Older age has also been reported as an independent risk factor for poor outcome [3] .
It is known that ulcer location within proximity to large arteries, like gastric ulcers in the left gastric artery area and duodenal posterior wall ulcers in the gastroduodenal artery area, is a more predictive factor for recurrent haemorrhage and poor outcome [25, 26] in comparison with other areas. Giant gastric ulcers at the lesser stomach curvature can erode the left gastric artery and duodenal posterior wall ulcers can erode the gastroduodenal artery. The size of these arteries or their first generation branches exceeds the limits of endoscopic haemostasis methods [27] . Often pseudoaneurysms form overeroded arteries, which can be considerably larger than the artery proper [28] .
Considering the above data, our expected endoscopic finding in giant gastric and duodenal ulcer cases was the more frequent occurrence of high risk stigmata haemorrhage in comparison with giant prepyloric haemorrhage cases. Although the proportion of such haemorrhages was indeed somewhat higher in the giant gastric and duodenal ulcer cases, 81.7% and 76.1%, respectively, it was still not significantly higher than the corresponding indicator for giant prepyloric ulcer cases, 70.8%. Neither was there significant difference in the use of endoscopic treatment and repeat endoscopic treatment between haemorrhages from the above locations.
Our study shows that PUH from giant ulcers can be managed in most cases without surgery using medical treatment in combination with endoscopic treatment. Surgical treatment to stop haemorrhage was needed in 12.5% of the giant prepyloric ulcer cases and in 12.2% of the giant gastric ulcer cases but significantly 3.5 times less than in the giant duodenal ulcer cases (43.5%).
These data confirm that the success of medical treatment in combination with endoscopic treatment in the case of PUH from giant prepyloric or gastric ulcers was significantly higher than in the case of PUH from giant duodenal ulcers. This result can be expected, as in the aspect of stopping bleeding successful endoscopic haemostasis is of utmost importance. However, this is far more difficult to achieve in cases of giant duodenal ulcers compared with giant prepyloric or gastric ulcers, as has been reported also earlier [6] .
Our study shows that estimated postoperative mortality; that is, death rate during hospital treatment (inhospital mortality) in the cases of PUH from giant gastric and duodenal ulcers was 7.1% and 7.5%, respectively, without deaths in the cases of PUH from giant prepyloric ulcers. Also total mortality during medical + endoscopic and surgical therapy involved no deaths in giant prepyloric ulcer cases but was 3.5% in giant gastric ulcer cases and 5.4% in giant duodenal ulcer cases. This can be considered an important finding in the treatment outcome of PUH from giant prepyloric ulcers in comparison with giant gastric or giant duodenal ulcers.
Conclusion
Our study shows that in PUH cases there are some differences between haemorrhages from giant prepyloric ulcers compared with haemorrhages from giant gastric or duodenal ulcers: the proportion of giant prepyloric ulcers in all prepyloric ulcers was two times lower compared with the proportion of giant gastric ulcers in all gastric ulcers and 1.5 times lower from the proportion of giant duodenal ulcers in all duodenal ulcers; the share of surgical treatment in the cases of PUH from giant prepyloric ulcers was more than threefold lower than the share in the cases of PUH from giant duodenal ulcers. Treatment outcome in PUH from giant prepyloric ulcers was more successful, that is, without inhospital mortality, compared with treatment outcome in PUH both from giant gastric and duodenal ulcers. It shows that the treatment of PUH from giant gastric and duodenal ulcers is more complicated compared with the treatment of haemorrhages from giant prepyloric ulcers.
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